compete for students. Subsequently, if private schools are more efficient at providing quality education than public schools, then one would expect to see a shift under a universal voucher program from publicly financed public education to publicly and privately financed private education.
Any voucher program that is going to have a major impact on the public education system is likely to require an expansion of private schools in order to accommodate increased demand; however, very little is known about where private schools open and therefore how a major voucher program might affect private school availability in various communities. The goal of this paper is to examine the relationship between the location of private schools and the local public school and neighborhood characteristics such as public school test score performance and average household income. To the extent that private schools respond to area characteristics in their location decisions, I hope to shed some light on how changes in the demand for private schooling, arising from an education voucher program, might change the private school composition of local markets. Using data from Illinois, I examine the relationship between the number of private schools in a zip code and the characteristics of the public schools and population of the zip code. I find statistically significant positive relationships between the number of private schools in 1998 and average 3 rd grade class size in the public schools, the percent of the population that is college educated and the percent of persons over 55 years of age.
In addition, I find significant negative relationships between the number of private schools and average household income of the community and an index of racial concentration.
The paper also includes some extensions to the basic results in which I examine private non-religious, non-Catholic religious, and Catholic schools separately as well as look more specifically at private school entry. Not surprisingly, some differences exist in the relationships between private non-religious, non-Catholic religious, and Catholic school counts and their community characteristics. Looking at private school entry, many of the results are similar to those relying only on the more recent data and current counts of private schools; however, areas with larger increases in the school-aged population had less entry on average, and areas with increasing income dispersion experienced greater entry.
II. Previous research
Much of the previous research on private schools has focused on the effect of private schools on public school quality, the relative quality of private and public schools, and the determinants of private school attendance rather than the supply-side of private school provision.
For example, Hoxby (1994) examines the effect of private school competition on public school quality and finds that where public schools face greater competition from private schools, the public school students experience greater educational attainment, higher graduation rates, and higher future wages. Sander (1996) and Neal (1997) look at the effect of Catholic school attendance-elementary and secondary, respectively-on various measures of achievement and find some positive effects of Catholic school attendance relative to public school attendance. At the same time, Catholic school attendance was found to have a negligible effect on suburban students' achievement (Neal (1997) ) and science test scores (Sander (1996) ). Several other studies examine the determinants of private school enrollment looking both at socioeconomic characteristics of the family associated with private school attendance such as income and education as well as the influence of public school characteristics such as public school quality, public school finance, or the degree of public school choice. See Clotfelter (1976) , Long and Toma (1988) , Schmidt (1992) , and Downes (1996) for several examples.
Among the empirical work looking at private schools, Downes and Greenstein (1996) is a notable exception in looking more specifically at the supply-side decisions of private schools.
Similar to the goals of this paper, Downes and Greenstein (1996) examine the relationship between counts of private schools and public school and population characteristics of the location. Instead of Illinois zip codes, their study uses school districts in California in 1979 as the area unit of observation. The authors find statistically significant, positive relationships between number of private schools and the public school pupil-teacher ratio (as a measure of public school quality), the percent of public school students on AFDC, and the percent of public school 6 th graders with limited English proficiency (LEP). They find that the number of private schools is positively related to the percent of the adult population who are high school graduates, the percent of adults who are college graduates, the percent of students who are Hispanic, and the percent of students who are Asian. They find no relationship between the number of private schools and mean family income.
One advantage of the current study over Downes and Greenstein (1996) is that Illinois public schools provide information on average class sizes and standardized test scores, additional school quality measures to pupil-teacher ratio and expenditure per pupil measures that are often used as proxies for school quality. Neither class-size nor standardized test scores are ideal measures of school quality because they confound measures of both peer and school quality. That said, they may well reflect perceived school quality by parents which may be a more important measure of school quality from the perspective of a private school competitor. Additionally, I
have matched private school data over time in order to explore the relationships between private school entry and exit and the local public school and location characteristics. Figure 1. ). These affiliation percentages are not weighted by enrollment, however, and when looking at the enrollmentweighted shares in Figure 2 , the Catholic schools are much larger on average than other private school types. Over two-thirds of the private school enrollment is in Catholic schools, while only 5.5 percent of the enrollment is in nonsectarian schools. Compared to national statistics, private schools in Illinois are much more likely to be Catholic and are less likely to be nonsectarian.
III. Data and descriptive statistics
Nationally, roughly 30 percent of private schools are Roman Catholic and 22 percent are nonsectarian while 50 percent of private school students are enrolled at Roman Catholic schools and 16 percent are enrolled in non-sectarian schools.
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The average private school in Illinois has 243 students, 72 percent of whom are white, 15 6 percent of whom are African-American, and 9 percent of whom are Hispanic (see Table 1 ). The average pupil-teacher ratio is 16.0, and the majority of private schools have elementary grades, 75 percent, while 10 percent offer only secondary grade levels. Similar characteristics for public schools in Illinois are presented in Panel B of Table 1 . In comparison, the public schools are much larger on average, 508 students, and somewhat less white with an average of 70 percent of the students being white, 18 percent African-American, and 9 percent Hispanic. The average student-teacher ratio is higher in the public schools at 17.3 pupils per teacher. Note that the Table   1 statistics are not weighted by school size and therefore reflect the characteristics of the average school rather than reflecting the characteristics of the school experienced by the average public or private school student. Also, descriptive data are unavailable for 14 of the private schools known to be in existence in 1998.
In order to examine the relationship between the number of private schools and local area characteristics, the data are combined into zip code-level observations. For each zip code, I
construct the count of private schools in the zip code, the number of private schools existing in 1998 that did not exist in 1980 (defined as entry), the number of private schools that exist in 1980 and no longer exist in 1998 (defined as exit), average public school characteristics in the zip code using 1998 school report card data, the 1990 to 1998 change in zip code average public school report card characteristics, average 1990 Census characteristics of persons in the zip code, and the 1980 to 1990 change in Census zip code characteristics.
Summary statistics for the zip codes are presented in Table 2 of private schools in communities with lower race HHIs (greater racial diversity). Finally, education and income characteristics of the community may also be associated with differences in demand for private schools. Higher education may be correlated with greater preference for higher quality education than is offered in the public schools. Alternatively, education is positively correlated with income which is likely to be correlated with greater demand for quality education so both education and income are expected to be associated with demand for private schooling. Lastly, Tiebout sorting (the sorting of households into communities with similar public good preferences) or rather the lack of Tiebout sorting may also relate to the demand for private education. If households with very different demands for quality education live in the same community, one might expect greater demand for private schools in order for the different demands to be met. In particular, assuming household income is positively correlated with demand for quality schools, communities with large disparities in household income may have greater demand for private schools as households sort into public and private schooling based on their different demands for quality education.
A. Correlations
For a first look at the relationship between numbers of private schools and public school quality and neighborhood characteristics, Table 3 presents simple correlation coefficients along with p-values for the correlations between the count of private schools and various zip code characteristics that might influence private school location (column (1)). Columns (2), (3), and (4) present similar correlations between the zip code characteristics and the counts of nonreligious, non-Catholic religious, and Catholic schools. As expected, the number of private schools is positively correlated with the number of school-aged children, i.e., generally speaking, communities with greater numbers of school-aged children also have more private schools. The school quality measures are correlated with the counts of private schools in the negative directions, i.e. higher public school quality is associated with lower numbers of private schools.
Smaller third-grade class sizes (often assumed to reflect higher school quality) are associated with fewer total private schools, and there are fewer private schools in communities with higher average third-grade math and reading IGAP scores.
Looking at race and ethnicity, communities that are more racially diverse or have a higher
share of Hispanic population have greater numbers of private schools. Also, areas in which (1) larger shares of the population are college graduates are associated with more private schools, while communities with a greater share of the population over the age of 55 have fewer private schools. Finally, higher average household income, greater dispersion in household income as measured by the standard deviation of household income, greater population density, and location in the Chicago metropolitan statistical area (MSA) are all associated with more private schools.
B. Results from Poisson regression
The correlation results above provide bivariate descriptions of the data, but they do not let us consider more complex, multivariate relationships that may paint a somewhat different picture of private school location due to correlations between the covariates themselves as well as between the covariates and counts of private schools. The results below utilize Poisson regression analysis in order to consider these more complex relationships in the data. In particular, it will be important to be able to distinguish the relationship between school-aged population and expected number of private schools from other characteristics such as racial diversity and ethnicity that are correlated with population due to differences in characteristics between urban Chicago zip codes and more rural Illinois zip codes.
The number of private schools in a zip code is assumed to have a Poisson distribution with parameter 8 i , where i indexes the zip code. 8 i is the expected number of private schools in a zip code. The probability that the number of private schools in zip code i, denoted Y i , equals y can be written as follows: (2) 8 i is then parameterized by specifying that the natural logarithm of 8 i is a linear function of the explanatory variables, i.e., " and the $ j are parameters to be estimated using maximum likelihood estimation. Throughout the paper, I report results for the estimates of the $ j without reporting the estimates of ".
The results in sub-section 1 focus on the relationship between total counts of private schools and community characteristics. Interesting differences between non-religious, nonCatholic religious, and Catholic private school counts and community characteristics are highlighted in sub-section 2, and the results in sub-section 3 consider the more difficult question of how private school entry is related to location characteristics and changes in location characteristics over time.
Counts of private schools
Estimation results from Poisson regression of the counts of private schools on the logarithm of the school-aged population and various school quality measures are presented in Table 4 . With the exception of the school-aged population coefficient, coefficient estimates can be interpreted as the proportion change in the expected number of private schools associated with a one unit change in the variable of interest. The school-aged population coefficient reflects the percentage change in private schools associated with a one percent change in the school-aged population. Since the number of private schools is expected to be highly related to the size of the market, i.e. the population of school-aged children, all estimates control for the logarithm of the number of school-aged persons and population density. All estimates also include an indicator variable for the zipcode being located in the Chicago Metropolitan Statistical Area (MSA).
Column (1) of Table 4 includes no public school quality measure while the remaining specifications in Table 4 consider 3 alternative measures of public school quality-average class size and average math and reading IGAP scores.
Looking at the school-aged population result, communities with one percent larger school-aged populations have 1.1 percent more private schools on average. If the share of schoolaged children attending public school is unrelated to the number of school-aged children in the zip code, then a school-aged population coefficient estimate greater than one indicates that larger communities have smaller private schools on average. That said, in Illinois there is a positive relationship between the number of school-aged children and the percent of children enrolled in private school pushing this relationship in the opposite direction. Thus, nothing definitive can be said about the relationship between school-aged population and average school size. Throughout the specifications in Tables 4 to 7 , the school-aged population coefficient estimate ranges from 1.07 to 1.20 and is statistically different from one at the 5 percent level of significance about onehalf of the time.
Among the school quality proxy measures, only average 3 rd grade class size has a statistically significant relationship with the total number of private schools. Areas with an average of one more child per 3 rd grade class have an expected 4 percent more private schools.
Average 3 rd grade math and reading scores are unrelated to the number of private schools. The lack of a strong relationship for all of the school quality measures is not altogether surprising
given that the expected direction of the relationship between private schools and public school quality is uncertain. However, from a public policy standpoint, it is significant that there is an apparent relationship between private school location and public school class size.
Turning to the results for the other neighborhood characteristics, I find that education, income, race concentration, and age have consistently significant relationships with the number of private schools. Areas in which a greater share of the population has at least a Bachelor's degree have more private schools. A 1 percentage point increase in the population with a
Bachelor's degree increases the expected number of private schools by 1.5 percent. In contrast, wealthier areas, measured by average household income, have fewer private schools on average.
A $10,000 increase in average household income decreases the expected number of private schools by between 10 and 11 percent. Interestingly, the dispersion of household income in an area is generally unrelated to the total number of private schools. In contrast, there is a positive and statistically significant relationship between racial dispersion and total number of private schools. Areas that are more racially diverse, i.e. have a lower race concentration measure, have greater numbers of private schools. A one standard decline in the race HHI is associated with roughly a 5 percent increase in the expected number of private schools. Finally, the percent of the population over 55 years of age is highly related to the number of private schools with areas with older populations having more private schools on average. Specifically, a 1 percentage point increase in the percent of the population over 55 years of age is associated with a 5 percent increase in the expected number of private schools.
The results in Table 4 pool counts of all types of private schools-non-religious, Catholic, Lutheran, etc.-together. Because different types of private schools may serve somewhat different populations and therefore tend to locate in different types of neighborhoods, Tables 5 through 7 examine the relationships between counts of three categories of private schools and neighborhood characteristics. The three types of private schools examined are: non-religious, non-Catholic religious (other religious), and Catholic schools.
Private schools by type: non-religious, other religious, and Catholic
Generally speaking, private schools may be viewed to distinguish themselves on two dimensions: academic quality and religion. As such, religious school location decisions may be very different than the location decisions of non-religious schools. For example, one might think that schools offering no religious affiliation may be more responsive to public school quality.
Similarly, Catholic schools may tend to locate in areas with larger Catholic populations, e.g.
areas with larger Hispanic populations. Because such a large share of the private schools are Catholic, I am also able to examine Catholic school locations separately from all other religious schools. The results presented in Tables 5, 6 , and 7 provide separate estimates for the relationship between counts of non-religious, other religious, and Catholic schools with select location characteristics.
Once again, the logarithm of the number of school-aged persons in the zip code is controlled for in each specification along with population density and the Chicago MSA indicator. Catholic school counts and to some extent non-religious private school counts are significantly higher in Chicago MSA zip codes. Other religious school counts are not statistically different inside and outside the Chicago MSA. Generally, population density is unrelated to private school counts by type; however, there is a significant, negative relationship between population density and other religious school counts for two of the four specifications.
Turning to the school quality results, average 3 rd grade class size is unrelated to the number of private, non-religious schools but has a positive, statistically significant association with the number of other religious and Catholic private schools. A one-student decrease in the average public school 3 rd grade class is associated with a 4.9 percent decrease in the number of non-Catholic religious schools. The relationship is somewhat smaller for Catholic schools, but the same decrease in average class size is associated with a 3.4 percent decrease in the number of Catholic schools. This result is consistent with the idea that religious schools offer a somewhat more disciplined environment in addition to the religious education. If larger class sizes lead to a more disruptive, less disciplined class room as described by Lazear (2001) , parents in communities with larger public school class sizes may have greater demand for private, religious schools. In contrast, the test score measures have statistically significant, negative relationships with the number of non-religious private schools at the 5 percent level of significance. For other religious and Catholic schools the test score measures are positively related to counts of private schools; however, the relationship is only statistically significant for Catholic schools and average 3 rd grade math scores and it is only significant at the 10 percent level. A one standard deviation increase in average public school math test scores is associated with a 37 percent decline in the expected number of private, non-religious schools. Similarly, a one standard deviation increase in average public school reading test scores is associated with a 43 percent decline in the expected number of non-religious schools.
Comparing non-religious schools to religious schools generally, the relationship with the share of the population over 55 years of age is strikingly different. Compared to non-religious schools, both Catholic and non-Catholic religious schools are more likely to be located in areas with a higher share of the population over 55 years of age. A 1 percentage point increase in the population over 55 years of age is associated with a 3.5 percent increase in the expected number of other religious schools and a 7 percent increase in the expected number of Catholic schools.
Interesting differences also arise when comparing the results for Catholic and other religious schools. Catholic schools are more like non-religious schools in that there is a positive relationship between the percent of the population with at least a Bachelor's degree and the expected number of schools. That said, the relationship for Catholic schools is only statistically significant for two of the specifications. For Catholic schools a one percentage point increase in the percent of adults with a B.A. or more education is associated with a 1 percent increase in the expected number of schools. For non-religious schools the relationship is stronger with a one percentage point increase in the percent of adults with a B.A. being associated with a 4 to 8 percent increase in the expected number of schools.
Non-Catholic religious private school counts have several more statistically significant relationships with community characteristics than either non-religious or Catholic schools. First, other religious school counts are significantly related to average household income and income dispersion in the community. A $10,000 increase in average household income is associated with a 16 percent decrease in the number of non-Catholic religious schools. In addition, an increase in the income dispersion as measured by the standard deviation of household income is associated with an increase in the number of other religious schools. The count of other religious private schools is also statistically related to the measure of racial dispersion. A one standard deviation decrease in the race HHI (an increase in racial dispersion) is associated with a 10 to 13 percent increase in the expected number of other religious schools.
3 The results are substantially unchanged when using 1980 counts of the number of private schools of a particular type instead of counts of the total number of private schools.
Private School Entry
There are at least two reasons why one might be skeptical of the relevance of the above results. First, the relationships between school counts and area characteristics, other than school quality, are based on private school locations in 1998 and Census data for 1990. Second, current counts of private schools by location may be based largely on past location decisions. An alternative approach is to examine the relationships between private school entry and changes in and percent of the population over 55 years of age. 3 The change in the population density is omitted because land area does not change over time for the areas as defined and thus essentially reflects changes in population. The coefficient estimates from separate regressions using the average test score data are reported in Table 9 .
Somewhat surprisingly, the number of private schools in 1980 has little relationship to private school entry between 1980 and 1998. Also, after controlling for the logarithm of the school-aged population in 1990, population growth is unrelated to the number of entrants in expectation. While controlling for the school-aged population and the growth in the school-aged population, zip codes in the Chicago MSA still have some significant differences in the entry.
Overall the effect is positive; however, the expected number of non-religious school entrants is significantly higher in the Chicago MSA while the number of other religious entrants is significantly lower in the Chicago MSA. For non-religious private schools, entry counts are roughly 95 percent higher in the Chicago MSA. Zip codes in the Chicago MSA have an expected 52 percent fewer other religious school entry counts.
Looking at school quality, the results continue to suggest a positive relationship between private school counts and average 3 rd grade class size in the public schools. A one-student increase in average 3 rd grade class size is associated with a 3 percent increase in the expected number of private school entrants. When entry is broken down by private school type, the coefficient estimates are all positive although none are statistically significant. Coefficient estimates from similar specifications for public school math and reading scores are presented in Table 9 . The coefficient estimates are generally negative suggesting that increasing private school quality is associated with fewer private school entries. Once again, the coefficient estimates are statistically significant for both math and reading scores for non-religious school entry counts but unrelated to entry counts for other religious and Catholic schools.
Turning to the Census characteristics, a $10,000 increase in average household income is associated with an expected 14 percent fewer private school entries between 1980 and 1998. In addition, a $10,000 increase in the standard deviation of household income in the community is Increases in race concentration (increases in the race HHI) are generally negatively related to private school entry although the number of Catholic school entrants is positively related to increases race homogeneity. In contrast with the previous estimates, changes in the share of the population who are Hispanic has a statistically significant relationship with private school entry.
A 1 percentage point increase in the Hispanic population is associated with a 9 percent decline in private school entry, a 9 percent decline in non-religious school entry, and a 12 percent decline in other religious school entry. However, there is no relationship between changes in Hispanic population and entry of Catholic schools.
Finally, unlike in the private school count regressions, the population over 55 years of age is generally not related to counts of private school entry. The exception is other religious schools for which entry is negatively associated with growth in the older population. A 1 percentage point increase in the population over 55 is associated with 5 percent lower expected other religious school entry. This result suggests that the earlier positive relationship between share of the population over 55 and numbers of private religious schools may result primarily from past location decisions; whereas entry may reflect current demand.
VI. Conclusion
The results above reveal some interesting relationships between private school location and neighborhood characteristics. In particular, the relationship between number of private schools entrants and household income dispersion in the community is consistent with predictions and somewhat different from the findings of Downes and Greenstein (1996) which does not include a measure of community heterogeneity. Zip code neighborhoods in which households are increasingly less well sorted by income, i.e. zip codes with increasing income dispersion, have more private school entry on average than neighborhoods with less increase in income dispersion. This is consistent with expectations that households with similar income levels will have similar demands for education quality, and thus neighborhoods with greater income homogeneity will have less demand for private schooling and therefore fewer private schools. The finding that increases in racial diversity are also associated with greater private school entry provides further evidence that community homogeneity is associated with less demand for private schools.
The entry results are likely more useful for thinking about how a universal voucher program might change the private school composition of various neighborhoods. However, in this study I do not actually observe the effect of introducing education vouchers. That said, if one thinks of a education voucher as increasing demand for private schooling, one can consider which neighborhoods are likely to have relatively easy access to private school options. The race and income standard deviation results suggest that children living in more heterogenous neighborhoods are more likely to have private school access and to get more private school entry.
This is of course a strong conclusion to draw. In particular, there are other dimensions of private school supply, namely increasing enrollment and offering more grade levels, that are not captured by measures of entry. These are likely to be dimensions on which schools may respond more easily to changes in private school demand. Thus, future work might be helped by capturing several dimensions of increasing private school supply. In addition, case studies of areas such as
Milwaukee and Chile where educational vouchers have been implemented might reveal even more information on this question. Percent of schools that are secondary 17.00
Number of schools 3829
Notes: All means are unweighted. The student-teacher ratio is missing for 12 public schools due to missing data on full-time equivalent (fte) classroom teachers. For school level, the omitted categories are junior high and combined elementary and secondary. None of the public schools fall into the "combined" category. Elementary schools are defined as having a low grade from pre-kindergarten to 6 th grade and a high grade from 1 st to 9 th grade. Secondary schools are defined as having a low grade between 5 th and 10 th grade and a high grade between 10 th and 12 th grade. Table 8 . Math and reading coefficient estimates are obtained from specifications as in Table 8 but substituting average public school math or reading score for average 3 rd grade class size.
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